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A s e r i e s  of four nocturnal oil fog r e l eases  were  made ,in the RULISON 

Bas in  (upper Battlement Creek ,  ) Colorado, to gain some insight into the 

cha rac te r i s t i c s  of drainage flow in an a r e a  of exaggerated t e r r a i n  fea tures  . 

n the vicinity of Ground Zero  is approximately 1000 feet  p e r  mile .  ) 

Although only a f e w  case  studies w e r e  possible,  drainage flow pa t t e rns ,  when 

they exis t ,  \ o r e  or  l e s s  independent of previ i l ing synoptic situations a s  
i I i~ 

decoupli'ng f r o m  t J;.giadient flow takes place.  T h e f o g  r e l e a s e s  w e r e ,  

however supplem nted by observations of surface winds and t empera tu res  I a t  s eve r  1 locations a10 the a x i s  of theval ley .  Upper a i r  observations of 
.1 

t empera tu re  and winds were  as-fog r e l eases  w e r e  in proximity 

t o  the  t ime of the normally r e l ease  made  in the valley. 

A supplementary vert ical  tempera t  ,re..sounding w a s  available for  th ree  of 

\, \..-.I 1 
the  r e l eases . '  Instrument  and soundi?ig l o ~ a t i o n s  a r e  depicted in  F igure  1. (s:::::.' 

I Wind tower 4 (T-4)  i s  located in the lo\~~!,,:~j$ht hand co rne r  of- this  f igure on 
~___.,, 

Battlement Mesa which extends above 10, 000 f&t MSL. Following down 

Battlement Creek toward the opposite corner  have ground z e r o  (GZ) and 
I ; - J  

wind tower 3 (T-3) near 8300 feet  MSL, tower 2 -2)  7000 feet ,  command If 
pos t  (CP) 6840 ft, Clem's  F a r m ,  a hygrothermograph and tower 1 

(T-1) both between 64 00 and 6000 feet. Two other loc CR-1 in  . 
. .- 3 

the  Colorado River  Basin. hygrothermograph location, 2 a radio- 1 C-- 
-=XI 

sonde location nea r  the community of Grand valley. 

The t e r r a i n  above 7000 feet  MSL is heavily wooded ivith rji. f i r ,  and 
. >> .. . - 

cottonwood t r e e s  extending upward to 30-40 feet. Areas  devoid of t r e e s  a r e  

usual ly covered with a dense shrubbery extending up to 7 feet  in height. The 



Morr i san ia  Mesa  a r e a  below 6400 feet  MSL i s  generally pas ture- type  land 

with isolated t r e e s ,  shrubs and buildings. 

The fog was  produced by  a Clayton P u l s e - J e t  generator  which vapor izes  

t into the a tmosphere  where  the discharged vapor recon- '  

o r  mi s t  of minute droplets .  The fog i s  much in appearance  

type fogs. White in co lor ,  the  fog h a s  a high threshold of 

i,&tion of moonlight o r  twilight conditions. 

1 J l e s  for  each fog r e l e a s e  will follow the text for  that  day. . 
! I 
! I 
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Fog Release #1, June 14, 1970 

Release Location: Ground Zero  

Release  Time: 0450 MDT Terminated: 0530 

c situation: 

(0500 MDT) a closed low p ressu re .  cell  a t  500 mi l l ibars  

Idaho with a deep trough extending a s  f a r  south 

as Bajh California!! Yj th  a high p r e s s u r e  cel l  centered over eas te rn  Texas  

relatively strong SSW fl & was established over  eas te rn  Colorado with speeds l I 
d i  -- 

upwards to 50 knots r ep  rted a t  Grand Junction. The surface pat tern depicted ; a  

a /co~nplex  low and associated 1 system through eas tern  Colorado and 

Wyoming with th'e f ront  extending ol'eQtward. Skies over eas te rn  Colorado 
L.. , 

w e r e  par t ly  cloudy with thick c u m u f q s - ~ ~ o u d s .  --A- The 700 mil l ibar  char t  ref lected 

- 
much the same  pa t te rn  a s  that existing ak.50 m s .  (See f igures  2-3-4) 

,:,':j] ... 

Local  Conditions: The 0500 MDT vert ical  t e m -  r a tu re  and wind sounding f e 
taken f r o m  the command post location (CP) ( ~ $ 2 .  ? ) , ~ e f l e c t e d  the strong.SSW1ly 

,..-.,..I 

flow with a direction of 200 degrees and 61 knots pdrted a t  20, 000 ft. T h e r e  1; -- 
was ve ry  l i t t le  shear  in direction and wind speeds foll ed an a lmost  per fec t  W 
logari thmic prgfi le  f r o m  the surface up to 20, 000 f t  (sk_k Table 1 and Fig.  .5) .  

, .. 

The R ULISON tempera ture  sounding indicated a v e r y  we i so thermal)  

sur face  inversion at a height of 7570 feet M S L ' ~ ~  soIlie 

level  a t  the C P  a second frontal-type inversion was  

Hygrothermographs placed along the slope a t  G Z ,  T-2, Clem's  F a r m  (CL) and 

in the Colorado River Basin (CR-1) indicated the probable existence of an  - 



inversion between the r ive r  basin and tower 2.  I t  i s  not known whether this 

inversion followed the t e r r a i n  or assumed a m o r e  or  less 'horizontal  configura- 

tion. Local tower winds (the vector  average for  the period of the fog r e l ease  ) 

gradient wind direction of SSW'ly (except  towers) .  See F igure  6 

winds a r e  given in Table 11. 

/'-- . I  
The  duration of th((,reyase was res t r ic ted  to approximately thir ty  minutes  ."~ .~ 

a s  we w e r e  not cer tain to  the extent which the fog would cause a pollution 

problem. During the  re lease  winds a t  the generator were  eas t e r ly  ;> 

reflecting the flow f rom a sid $$y and ra ther  varying f r o m  4 to 10 

knots  a t  rapid intervals .  The mixing resul ted in portions 

of the  plume being t ransported upwa,li;l:.$herein i t  was rapidly dissipated. The 
. . 

,- -11 bulk of the ma te r i a l ,  however, proceede(ko,~vil slope where  i t  quickly engulfed -4 .. , 

a l a r g e  dense  stand of aspen. . Wind flow iriThi a r e a  nlust have been 

on the o rde r  of one mph o r  l e s s  for  a f te r  a dur minutes the  fog 

rl- ..~-] 

had p rogressed  only about a mile .  Flow over he  VgIErush was  equally slow 

4 a--' and not well  organized. Tower winds w e r e  south outhw.esterly, however,  the 
rl 

fog tended to  hug the wes tern  slope d the  valley which 1 ay  have been caused W . . 
, . .  LJ 

by flow f r o m  feeder  gullies on the east .  The duration bf was too 

. shor t  for' the fog to  t r a v e r s e  the distance to the lower . . -- 
dissipated with the a r r i v a l  of sunlight into the valley. Efforts t ~ $ >  ec t  tKe fog I L J  

L- 1 
below the C P  a r e a  were  not successful. It might be noted that a patch of heavy 

cumulus clouds moved over the  a r e a  during the period of release.  I t  a l so  

appeared that  periodically upper winds would break into <he drainage flow and 

t r anspor t  quantities of the plume upward where i t  would quickly.dissipate. A 



photo taken f r o m  the C P  looking toward G Z  i s  included in F ig .  9. 



















Fig. 9 Plume as seen f r o m  C P  looking t r  a r d  
- G Z  0520 MDT 6/14/70 1 

(d is regard  black smudges in sky) 



~2g3Reiease No. 2 
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Fog Release  #2 June 15, 1970 

Re lease  Location: Ground Z e r o  

Re lease  Time:  0445 MDT Termination: 0630 

t 500 millib,ars in the northwestern U. S. has  deepened 

Alberta nea r  the U. S. Canadian border  resulting in 

but shifting the dii.ection of flow to  the  SSW. The 700 

os t  a direct  counterpart  of the 500 m b  char t ,  however,  

-. , 
t he  gradient  i s  c ~ n s i d e r ~ ~ ~ - , r e d u c e d .  At the sur face  the complex low p r e s s u r e  , 

i ; , \  
ce l l  r ema ins  in B s t e r n  ~ o l o r + & \ a n d  Western Nebraska with.higher p r e s s u r e  , -  \ 

I \  
(. pushing in over the wes te rn  t i e r  of (:9"' This resul ted in  relatively c lear  

i .  , 

sk ie s  enhancing the  radiative c ,oo l i l t g~(~ke  Figs .  1-15, 2-15, and 3-15). 
, ~. .,./ 

. ~. (!::. 
' ~ o c a l  conditions: Tower 1 winds on the I&i-dsania Mesa w e r e  light and ex- ">_. . , 
t r e m e l y  variable  ranging i n  direction f r o m  33 e g r e e s  to  149 degrees ,  however, 

, . 

t h e  average  vector  wind indicates a normal  d slope flow. Winds a t  other 
' ' i 1 i~Zj. 

t o w e r s  w e r e  much l e s s  var iab le  with towers  2 and -3-recording the normal  
I I 

down slopedrainage-type flow. Tower 4 on the ridge dp was  m o r e  in l ine with i I 
the, gradient  flow. The vector  average wind direction k ~ d  speed for  the  period 

[7.-::.41 
of t h e  r e l e a s e  is shown in  F igure  4-15. Wind direciion nd~s ;peed  for each 

gi-l 
tower  i s  shown in Table 1-15 by  t h r e e  minute intervals .  ~. 

0500 MDT slope t empera tu res  indicate a well  developed -- 
lower  basin with the  top possibly in the vicinity of Clem's  F a r m  (CL). This 

would p,resent a depth in the lower valley of approximately 1500 feet. The 

0500 radiosonde r e l e a s e  however, indicated an inversion of 2 . 8  degrees  Celsius 



extending 1, 790 feet above the C P  compound. A supplementary r idiosonde 

r e l e a s e  was made a t  ground zero  indicating a r a the r  intense shallow inversion 

(200 f t )  just off the surface becoming 150 thermal  for another 200 feet above 

was  lost  a t  718 mi l l ibars ,  but the lapse r a t e  was  approaching, 

ime.  (See Fig.  6-15). F r o m  this date i t  would appear that a 

a s  present  in the valley underlaid perhaps by even cooler a i r  

- 
moving down the C/lox?ado River Basin. I t  might be noted that the wind direction 19 

i( ,! 
on the sounding (Ftg,S-15 and Table 1-15) indicates a zone of t ransi t ion near  the 

I 

level  of the inversion in8 i i  cated f r o m  the sounding taken f r o m  the- CP. A pibal 
: I. ~. ~ 

. . a  

was a l so  talcen a t  G Z  a t  0645 displaced in t ime f r o m  the 0500 

sounding i t  would s e r v e  to  wind speeds a s  the a i r  flows over 

. , 
Batt lement  Mesa. 

. , 
;:. .', 
i \ \  The Fog Release  \, 

.-.The.plume..originating f r o m  a ~ p e a r e d  to divide 

into two segments.  The to  the 

north with winds f r o m  about 180 degrees .  This sli&Aknt moved out a lmost  
i 1 ,-..-I 

horizontally and w a s  actually forced up and over small  r idge on the e a s t  
I I 

s lope but staying well  below the top of the  major  'ridgel rojecting northward 
I P 
/ 1 

about 1000 feet above the plume. (See Fig.  4-15). A amount of the 

fog w a s  captured in the skin drainage and was  center  of the 

val ley axis.  The slow a i r  movement among the t r e e s  and d e n r i  i$iage r e -  

! !/ 
t a rded  the movement of this  portion of the plume causing i t  to e ve ry  diffuse 

by the  t ime i t  reached the CP. Fog passing the C P  appeared to turn  t o  the 

wes t  along Battlement Creek, but i t  could not be seen beyond this  point. 

Driving eas t  along the Morrasiana Mesa road and a lso  on the highway on 6-24, 



the fog could be seen at  about the 7000-foot level concentrated along the almost 

vert ical  sides of the steep cliffs to the north of the Colorado River and spreading 

eastward. The plant across  the river was not in operation leaving no other 

I i i  source pf pollution. 
I t \...j / 

It  thus' appears that the bulk of the plume broke through the shallow surface 
i\ [I 

inversiod prlebe$( at  G Z  either due to mechanical turbulence or some initial 
1 I .! \.. J 

buoyancy and was $+n$ported over the top of the inversion, a s  this portion of 
I I ;  

\ *  
the did not m o d  downward once above the Morrisana Mesa. The a i r  

I 11 
was stable enough that opce along the ridge it attempted to flow around the 

1 ,  . % 

I 

















Fig.  7-15 Looking f rom CP  toward d ~ ~ k d  to east .  
Taken a t  05:48 and 05:56. 
of plume into central  

t o  east .  segmen'ts of 
behind mound in foreground). 





Table 1-15 June 15, 1970 

RULISON.Tower Winds 

T i m e  , !. , ~, T-1 T- 2 'T-3 T-4 

11 ! I  
0444 \ , 092101 150109 16? 106 192111. 
0500 ',. !. .., 148107 162106 199111 
0501 156108 168105 203/08 

0 3 151108 162103 206109 

06 j 146105 152107 207111 

09 j 135108 159104 209110 
12 

! 
117104 . 157105 202/11 

15 130104. 163105 i9o I i l  . 
18 ' 244101 j i  144104 ' 143105 197112 

' 21 294101 ! I i i 147105 146104 19 7 112 
24 226101 i :  .-I 137104 133107 205/11 
2 7 331100 143107 196110 
30 201/01 129104 201109 
3 3 298101 138104 215109 

L.3 
36 202101 152/08.-. 142105 200/08 
3 9 268101 16l l l~6 ,  149107 187111 

/.,'\:I 

42 200/02 154./0$) ) 139107 205112 
' 45 226102 190112 

48 187104 19? 114 
51 192102 200/13 
5'4 193102 151/07 - , . "' 

. .. ..2. 01.102 127105 188114 
57 --I49 104 202/lZ 

0600 186101 166102 178113 
. . .  0 3 178102 148 110 .. 178109 

06 m m m 
161102 163106 09 191.113 

' 12 149102 153106 .. 196115 
15 089/0l 150105 128 /,OF 182 113 
18 165103 108101 140/ff 178116 

. 21 182101 147107 153/&6 185118 
24 180103 ' 158107 ' 

157/09 ---~..) 

I 
171116 

27 169101 153111 163108 c12~--~ z::l 161115 
3 0 144/00 148106 193107 -IJ L 167118 

Vector Average 17211.5 15115.8 14716 .. -".., 180/13 
i. : 
; \: 
. . 



Table 1-14 RULISON C P  0500 MDT Radiosonde Tempera ture  Values 

P r e s s u r e  Height Tempera ture  Dew Point  
(mbs) ( ~ h s d .  Ft) Go . c0 

sfc 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

Winds direction/speed 
(degrees)/(knots) 



Table 11-14 Tower Winds 6/14/70 RULISON . 

Time  T-1 T-2 T-3 T-4  , 

A s m a l l  30-foot m a s t  b averaged 090106, but fluctuated . - .!I 
between and 10 mph. 



Table  2-15 June 15, 1970 

0500 MDT RULISON Radiosonde 

Tempera tu re  
CO 

Sfc 8 . 4  
9 . 8  

10. 7 
-6. 6 

-14. 3 
-14.1 
-16.1 
-26.0 

P r e s s u r e  
(mbs)  CO .. ~. . ,.,: (<:I<\ 

. . .~,;~;.:~j 
Sfc 753.5 I 3 . 2  .. , . 

743.0 13. 3 . 
733.0 13. 0 

'( -<J (..: 
' 718. 0 11. 5 - - -y )  \. 

' 

. . .., 

0500 MDT RULISON (CP)  W 
, . 

Height Wind d i r e c t i o n l s ~ e e d  
(Thsd. Ft) (degrees) / (knots )  

Sfc 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

c a l m  
c a l m  

120101 
190106 
200113 
210117 
210120 
210121 
210123 
220121 
220117 

Dew Poin t  
c O 



Table 111-15 June 15, 1970 

Supplementary Winds GZ 0640 MDT - RULISON 
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The synoptic situation: 

The deep low p r e s s u r e  cell  a t  500 m b s  has  drifted slowly .eastward to a 

position along the Canadian-U. S. Montana borde r ,  however, the main  trough. 

n t l ted westward due to  a vigorous minor  trough moving into the 

.-- _ _ 11 ,-* he r e su l t  i s  a veering of the flow a t  this  level  t o a  m e r e  southwesterly 

direction o e'. \, I lorado. wind speeds a r e  essent ial ly  unchanged. ( see  Fig.  3-16). Ji &f 
At 700 m b s  the fl o r e  wester ly a s  the upper portion of the trough h a s  

- i 

flattened out. T ce  m a p  indicates a relatively weak p r e s s u r e  gradient 

over  wes te rn  Colorado the frontal  sys t em continues i t s  movement eastward.  $1 
Sky dover over c lear  except for i so la ted  sca t te red  

, 

clouds producing another nig for  inversion formation. 
. . 

Local  Conditions 
. . 

Tower w i ~ d s  a t  the t ime of the re lease  af&/&own in Table 1-16 for each th ree  
(. 

minutes  during the low release.  m he ve&ii$verage is depicted in F igure  4-16. 

Tower 1 evi'dently r e f l ec t sd ra inage  flow down e Colorado River Basin while 

Tower 2 and 3 ref lect  the no rmal  downslope d r a i  f a r;g..J e winds. Tower 4 indicated 

south-southwesterly flow between four and five o lock, but a m o r e  southeasterly If-' 
flow f r o m  5 to 6 o'clock giving a vector average  of s o  t er ly .  T i  ' 

Winds f r o m  the  0500 MDT RULISON radiosonde a kk shown in Table 11-16 and 1 ;--:I 1 'aig. 6-16) This  indicate a zone of transit ion n e a r  9000 feet MSL. (also e_l_ 
, . 

, ..:..- J 

: !  level  i s ,  kowever, well above the inversion a s  shown on both \lJ)diosonde 

. . 
observation f r o m  the C P  and f r o m  Clem's  F a r m  on Morrisana-.  - e a ( see  F ig .  5-16), 

L 

which p laces  the inversion top near  7300 feet MSL. Unfortunately, signal was 

I again los t  on the sounding f r o m  Clem's  F a r m  af te r  only a-short  distance. 



Slope t empera tu res  would a l so  indicate an inversion up to a t  l e a s t  Tower 2 

( see  F ig .  4-16) which i s  in relative agreement with sounding tempe'ratures.  

0 f rom GZ - Terminated 0615 

og drifted down canyon clinging somewhat to the west  bank 

.as it h a d d o n e  o \he 14th, but mos t  of the fog remained in the center of the 
I 
I 

gulch. The  top generally remained below t r e e  top level  except a t  
I 

., 

the r e l e a s e  point where dies would shear  off and diss ipate  upward. Upon 

flowing pas t  the C P  a r e  u ~ a t i o n  t ime of fog increased so  that the fog would , 
. .. . . 

7 
have t ima  t o  t r a v e r s e  the d i $ t a ~ ~ $ ~ t o  the  r ive r )  the fog did not flow onto Morrisana 

/;,: ~ : $  .\, 

. . Mesa below Battlement ~ ~ e k k i i g u l ~ h ~ u t . . f o l l o w e d  the bend in the  r ive r  to  where 
,:.. 1 ri\ 

\.\ 
i t  m a k e s  a m o r e  o r  l e s s  right angle,t2m)toward ,. ,~. ~. ., the west.  A careful  examination 

' .  _ ./' 
~ .~, 

of the  topography of the a r e a  will reveal  rt/;s&ht ridge protecting the eas t e rn  i; ~- j') 
portion of Morr i sana  Mesa f r o m  low 1evel.skih ainage. The main  body of 

the  fog then followed down Monument Gulch r a t  r than continuing down Battlement 

Creek.  ~ h i s ' g u l c h  empties  to the west  of Grand and becomes  v e r y  flat 

and broad.  The fog was v e r y  diffuse by this  i t  did s e e m  to  smear  
17 
I 

a wide a rea .  Only small  segments  w e r e  visible in the I a t t lement Creek a r e a .  d 
~ r a j e c t o r i e s  of this  flow a r e  depicted in Fig.  7-16. This 701Flition could be  

i ::I. 
accounted f o r  by the  fact that the inversion is well  above t*@rl,forrisana Mesa 

cutting off flow f r o m ~ a l o f t  while well developed drainage flow 

River  Bas in  i s  controlling . . the f low over the Mesa. 

















Table 1-16 June 16, 1970 

Time 

RULISON Tower Winds  

/, i-lTower 1 Tower 2 . Tower 3 Tower 4 



Table 1-16 (continued) 

RULISON Tower Winds 

T i m e  Tower 1 
i l  I I 

Tower 2 

0600 
0603 
0606 
0609 060/06(7 ....< ,. 
0612 060107 { 
0615 060107 (.. ~ .. , , . 

Vector  ave rages  07116.25 

Tower 3 Tower 4 



Table I1 June 16, 1970 0500 MDT 

Radiosonde Wind & Tempera tures  

Height . Tempera ture  Dew Point  
(feet) c O c0 

6840 8 .2  5 .4  
7300 12.8 0.3 

11, 410 4. 0 -8.1 
, 14, 058 . . 

/ 
. - 3 . 6  -14.4 

556 '; i '~15, 850 -8 .2  -17. 5 
5 3 2  j \ >.. ,> 16, 930 -8.5 -19.4 

. 
512 '- ---17, 830 -10.4 -20.3 
492 . . 18,1810 -13.4 -23.6  
477 19,i580 -12.9 -23.4  
400 23,'8~75 -23.6  -34.3 

, / , .*, 

ounding (CL) 

." 
P r e s s u r e  

804: 3 
776.0 
752 

 eight 
(Thsd. F t )  

Sf c 
.7 
8 04!6/06 
9 02jol02 

10 170108 
11 
12 

: .  13 
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The Synoptic Situation 

The low pressure c e l l  which was situated near the Canadian-U.S. border 

nem.lhbntpna a t  500 mbs has moved rapidly north-eastward t o  central Canada 
I i  / j  

whid,.a,lfidge ,,. has bui l t  up over northern Washington. In the south a .,.,--., 
has formed over eastern Texas and Louisiana. The 

Colorado, i n  spite of the rapid translation of 

p re s sde  c e u s  unchanged with strange sput@westerly flow 
1 

prevailing over The 700 mb chart reflects  much the same 

L pattern with the upped rough extending over eastern Colorado. - The surface 
: I 

chart shows in tens i f ick io  developing i n  Kansas with a be l t  of 

lower pressure oriented NE- oss the central U.S. The gradient of 

pressure is  not strong enough t o  drainage pattern however, 

Skies over western Colorado are s a r t ly  cloudy making another 

favorable factor for  drainage conditio revail. (see Fig. 1-17 - 3-17 

for  synoptic charts). . :. 
Local Conditions 

1 ~, 

Tower winds i n  the Battlement Creek area l ight  

varying between one t o  s i x  mph ~ 5 t h  

a t  towers 2 and 3 averaged between 3 t o  6 mph vrith ections expected djl/ 
f o r  drainage flow conditions (see table 1-17). Tovrer 4 on Battlement &sa 

1-F" 
was i n  l ine  with the gradient flow. Upper winds from -bhe.-F@Eson 122 1 111::; 
sounding were very l ight  varying from calm at' the surface.-t&*only 4 mph 

at  gOOO feet .  Above that  level  winds increased almost logar 
lt+)ic- 

(see Table 11-17 and Fig. 4-17). The temperature sounding (h.g.'5-l7) 

indicated a surface based inversion extending up approximately 500 feet  

above the surface becoming isothermal for another 450 feet.  An additional 



temperature sounding taken near Grand Valley i n  the Colorado River Basin 
- 

indicated two &able layers. The f i r s t  a surface base; i r ~ e r s i o n  

t e l y  500 feet  thick and a second almost 150 thermal layers occurring 

eight of thb .isothermal layer shown on the CP sounding. This .,.. 

shown on Fig. 5-17? Surface slope temperatures would 

inversion betvreen Clew Farm and the r iver bottom. 

See Mr. 6-17. . 

The FOB Release 

Release b a t i o n :  Cormnand Post (CP) 
i ,  

Reles,se Time 0400 Te ' "ated 0615 T?. <.. ., 

Because of the a i r  f l a r  move$n<)through the dense foUage along 
/ ' 

.--- ~at t iement  .&eek it was evident that;jin order for  the tracer t o  reach 
,. ~ 

['>, ~. , 
the r iver b a s k  the generator either h?d..%b be started ear l ier  and run  

continuouslyfor same period or 'else ce could be moved darn canyon. 
*,-* 

Because the moon 'iras setting very early, a r  d 0230, and there would be 4+ 
a period of absolute darkness it rras the generator t o  the 

CP area. Upon operation of the t o  the lower 

portions of the  guXiy and proceeded down canyon as on predous 

occasions, however where the bend in  the creek below the CP area 

the  fog fa i led t o  negotiate the turn as. it had done o previous day 

snd actually was seen t o  r i ~  over the slight. ridge a t  

proceeded t o  flarv onto Yarrisania &sa (see Fig. 6-17 for  t 

The fog follo~qed down two. gullies which pass on either 'side 

House i n  heavy concentrations. Occasionally the fog vrould smear over a 

wide area. The fog even th,ough i n  heavy concentrations did not traverse 



the two t o  three miles t o  the r iver bottom, but appeared t o  puddle i n  

depressions. Some difficulty was experienced with the generator on this  

enever the device was restarted the i n i t i a l  fog would follow 

in  the creek bed and proceed down th i s  path. One would assume 

tha t  the.!-&jicles were larger and responded t o  very shallow flow 

patterns. ,Se r a l  photos were taken of t h i s  plume. An excellent; shot 
/>-.::: 

, was taken by Faf(M;bra from the ridge road below the CP which shovs 
,. ," 

the division of the plupe around a small ridge, Fig. 8-17. Another 

photo f'rom just west oc the community house (Fig, 9-17) looking toward 
' t  

the CP shows another via;-& the plume. 
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! j 
Picture taken from East Rikige Road .below CP. 
Divergent flow around mounh! i n  right of picture 
clearly visible. Fhoto courtesy Faul h d r a ,  
AEC. 

fig. 8-17 





Picture taken at 0555 200 yds west . community 61 
house on Morrisiana Mesa.. Divergen flow down 
gullies to east and nest are visibli? Taoking 
south toward CP. 

Fig. 9-17 



T a b l e  1-17 Rulison Tower Winds 6/17/70 

\ 

Time T-1 T-2 T-3 T-4 



Table I1 Rulison 0500 MDT Temperature Sounding 6/17/70 

/ i :  t i  
Pre sure c~[s) , )  . . ! ,  J 

Height 
(feet ) 



Table I11 Rulison Upper Winds 0500 MDT 6/i7/70 

- 

calm 

calm 
i 

Oso/01 

9 200/04 

LO 240/10 

3.3. 250/15 

12 250/20 

U 
:I.> 

14 i .  

15 . 

16 ' 

. ~ 

. . 

.. . 



Table IV Grand Valley Temperatures 0500 WJ! 6/17/70 

Pressure 
(mbs 

Sfc 

Temperature 
c0 
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Conclusions 

: One w&ld conclude 'from the limited fog releases conducted i n  the 

ttlement Creek area- that  the inversion which forms in  the sununer 

more or less  ideal conditions, creates a deep horizontal pool of 

BOLU the river basin up t o  approximately the 7000-foot 

of inversion structure with one layer a% t h i s  

colder a i r  i n  the lower r iver basin. The r iver  

basin air draining lat'e a l l y  toward ihe west. The inversion which 
i ir 

extends t o  higher eleh&iofl acts l ike  a skin which follows the slope of the . . '> 
I?  t e r ra in  and becomes thinner s elevation increases. With the thermal and ?L\ \ 

i n e r t i a l  forces expected d&~ngt'klaring, one would expect the bulk of the 

effluent t o  break through the sha present a t  62. This 

effluent would remain on top of assuming a continuous source, 

u n t i l  heating would cause overturning uhic?,would s t a r t  on those slopes 
, . 1,) 

first exposed t o  the sun's rays. Due t o  or i n  event the 

effluent did not brealc through the the material would be 

- transported downslope concentrating i n  t h e  the Battlement Creek 

A l l e y  dam t o  the  bend in  the r iver just below CP area. Very smaU 

amounts would tend t o  stay close t o  the surface and llow the bend with 

drainage gener&Uy toward the community of Grand V dy. event h g e r  

I amounts of material drain down slope some w o u l d  be t r a  toward the 
C I 

west, but mch of the material, would be high enough t o  the sUght 
p" 
I barrier  the r iver bend presenis and drain toward the ... 

&sa directly north of the CP concentrating i n  gullies and s t ~ n i t i n g  i n  

depressions. Local variabil i ty of the wind, even under drainage flow would 

resul t  i n  some sme&ings across the country side. Brief fumigation conditions 

could be expected upon break-up of the inversion. W h e r  meteorological 

.i 
investigation would be desirable, as  it is well known that  inversion 1+ers 



vary i n  intensity, time and space resulting from combinations of complex 

variables. 
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